Interaction of functional dendrimers with multilamellar liposomes: design of a model system for studying drug delivery.
Multilamellar liposomes consisting of phosphatidylcholine-cholesterol-dihexadecyl phosphate (19:9.5:1 molar ratio) and dispersed in aqueous or phosphate buffer solutions were interacted with poly(propylene imine) dendrimers which were partially functionalized with guanidinium groups. The remaining toxic external primary amino groups of the dendrimers were reacted with propylene oxide, affording the corresponding hydroxylated derivatives. Microscopic, zeta-potential, and dynamic light scattering techniques have shown that liposomal-dendrimeric molecular recognition occurs due to the interaction between the complementary phosphate and guanidinium groups. Calcein liposomal entrapment experiments demonstrate a limited leakage, i.e., less than 13%, following liposomes interaction with the modified dendrimers. Calorimetric studies indicate that the enthalpy of the interaction is dependent on the number of guanidinium groups present at the dendrimeric surface and the medium. The process is reversible, and redispersion of the aggregates occurs by adding concentrated phosphate buffer. Two corticosteroid drugs, i.e., betamethasone dipropionate and betamethasone valerate, were encapsulated into the functionalized dendrimers. Drug transport from guanidinylated dendrimers to multilamellar liposomes ranges from 40% to 85%, and it is also dependent on the medium and the degree of dendrimer guanidinylation.